
t 

WILS3N. J. M. 
WY;.I<T. R.D. 

CL'SSIFICATION: 

AUT-3RIZED CLASSIFIER 

EG6G ROCKY FLATS, INC. 
ROCKY FLATS PLANT, P.O. BOX 464, GOLDEN, COLORADO 80402-0464 (303) 966-7000 

April 29, 1994 

J. M. Roberson 
Acting Assistant Manager for 
Environmental Restoration Management 
DOE, RFFO 

94-RF-04919 
- - _  .. 

Attn: S. G. Grace 

QUARTERLY REPORT SUBMITAL FOR THE OPERABLE UNIT NO. 2 (OU-2) FIELD 
TREATABILITY UNIT (FTU) - SGS-275-94 

Enclosed are copies of the OU-2 FTU 1994 first quarterly report. The quarterly report 
fulfills the external milestone in work package 12050. 

If you have any questions, please contact Ty Vess of my staff on extension 6540 or digital 
page 5476. 

Associate General Manager 
Environmental Restoration Management 

JRC:la 

Orig. and 1 cc - J. M. Roberson 

Enclosures: 
As Stated (2) 

cc: 
E. A. Di l le '  - DOE, RFFO 
M. H. McBride - " 

B. M. McCarthy - I' 

< 

i 

^.^ 
:.uNATUP.E M. N. Silverman - " 

-E R. E. Williamson - 6' 

l (  

DOCUMHTCWS~HCA~ON 
L. W. Smith ' 

DATE 

IN = S L Y  TO RF? CC NO: 

A C T S N  ITE!J STATUS 
7 ::RTIALOPEN 

rl CLOSED 



94-RF-04919 
t ‘L  8 :  ? 

QUARTERLY 
REPORT 
FOR JANUARY THROUGH MARCH 1994 

OPERABLE UNIT 2 
IM/IRA SURFACE WATER 
FI EL D TR E ATA BI LlTY UNIT 

PREPARED BY 

EGzG ROCKY FLATS +* 
ENVIRONMENTAL RESTORATION 

ENVIRONMENTAL OPERATIONS MANAGEMENT 

APRIL 1994 
Page 1 of 47 



EG&G ROCKY FIATS PUNT 
1994 First Quarter Report 
OU-2 IM/IRA Field Treatability Unit 

Group: ER/EOM 
April 29, 1994 

Table of Contents 

1 .O Introduction 

2.0 Treatment Facility Performance 

2.1 Quantity of Water Treated 

2.2 Chemical Usage . 

2.3 Waste Generation 

2.4 Operating Costs . 

2.5 Power . 

2.6 Preventative Maintenance 

2.7 Periods of Non-Collection 

3.0 Sampling 

3.1 Sampling Objectives . 

3.2 RS-1 (Untreated Influent Water from Weirs) 

3.3 R S - 5  (Treated Effluent from Chemical Precipitation/Microfiltration 
(Prior to GAC)) 

3.4 RS-6 (Lead GAC effluent) 

3.5 RS-7 (Treated Effluent) 

3.6 RS-8 (Sludge) . 

4.0 Operations Summary . 

5.0 Environmental Compliance . 

6.0 ReportdCorrespondence 

7.0 Anticipated Operations for Next Quarter 

8.0 Summa r y/Co n cl us io n s 

&le 

3 

3 

3 

4 

4 

5 

5 

5 

6 

6 

6 

7 

9 

9 

9 

1 0  

1 0  

1 0  

1 1  

1 1  

1 2  

Page.2 of 47 



I I 

EG&G ROCKY FIATS PLANT 
1994 First Quarter Report 
OU-2 IM/IRA Field Treatability Unit 

Group: EREOM 
April 29, 1994 

Quarterly Operations Report for October Through December of 1993 

a t  

Operable Unit No. 2 IM/IRA Field Treatability Unit 

1 .O INTRODUCTION 

This report covers operations of the Field Treatability Unit (FTU) for the first quarter of 
1994. 

The FTU is being operated as an Interim MeasureAnterim Remedial Action (IMARA) under the 
Plan released by the Department of Energy (DOE) on May 8, 1991. The FTU began operation as 
Phase I for treatment of surface water from a portion of the South Walnut Creek drainage at 
OU-2 for removal of volatile organic compounds (VOCs) of concern. The Phase I system 
consisted of collection facilities at Surface Water locations SW-59 and SW-61, equalization 
tankage, bag pre-filters, granular activated carbon (GAC) treatment units and insulated, heat 
traced transfer piping, pumps, and controls. Phase I was conducted between May 13, 1991 
and April 27, 1992, at which time the Radionuclides Removal System (RRS) and collection of 
SW-132 was implemented under the Phase II program. The RRS added provisions for treatment 
of radionuclides and metals by pH adjustment, chemical precipitation and cross-flow membrane 
filtration. The RRS replaced bag pre-filters as pretreatment to the GAC system. Detailed 
descriptions of the FTU and its operation can be found in the IMIIRAP, the Field Sampling Plan 
(FSP), and related documentation. The Field Treatability Study, Phase II (March 1994) for the 
South Walnut Creek Basin Surface Water Interim. Measurellnterim Remedial Action report 
contains a detailed operating history of the FTU prior to this reporting period. 

2.0 TREATMENT FACILITY PERFORMANCE 

2.1 QUANTITY OF WATER TREATED 

The FTU collects.surface water from three sources; Surface Water 59, 61, and 132. Collection 
occurs twenty four hours per day, 375 days per year. Collected water is stored in a ten 
thousand gallon double walled poly-propylene equalization tank until enough water is present to 
justify initiating a batch treatment. The FTUs goal is to collect all water from the three weirs, 
up to 60 gallons per minute total, and treat the water to remove all contaminants to below 
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Applicable or Relevant and Appropriate Requirements (ARAR) limits. Table 1 in Appendix A 
lists the appropriate ARARs for the OU-2 FTU. 
treated at the FTU during this reporting period. 

A total of 2,547,700 gallons of water was 

The following illustrates the volume of water collected for treatment during this reporting 
period: 

Location Month Total Daily Averaae Gallons Der Min. 

January s w 5 9  12,019 gal 388 gal 0.27 
SW61,132 525,736 gal 16,959 gal 11.77 

February SW59 12,836 gal 458 gal 0.32 
SW61,132 763,308 gal 27,261 gal 18.93 

March sw59 78,614 gal 2,536 gal 1.76 
SW61,132 1,155,186 gal 37,264 gal 25.88 

During high precipitation events, it is not uncommon for the flows to exceed the 60 gallon per 
minute collection rate. 
weirs. 

All water in excess of 60 gallons per minute is allowed to overflow the 

2.2 CHEMICAL USAGE 

Chemical usage for operations of the FTU were as follows: 

Month Sulfuric Acid Calcium Hvdroxide Ferric Sulfate -I&&- Sodium Hvdrox 

January 89 gallons 1,023 Ibs 250 Ibs 100 gallons 65 gallons 

February 131 gallons 1,360 Ibs 307 lbs 138 gallons 165 gallons 

March 11 8 gallons 1,824 .Ibs 517 Ibs 240 gallons 215 gallons 

2.3 WASTE GENERATION 

The sludge generated at the OU-2 FTU is handled and packaged as low-level radioactive' mixed 
waste. A total of forty drums were packaged this quarter. 

Approximately two 55-gallon bags of Personnel Protective Equipment (PPE) is generated per 
month, with eight bags generated during the quarter. The PPE is monitored for contaminants, 
and if determined clean for unrestricted release, sent to the Rocky Flats Plant Landfill for 
disposal. 
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200 gallons of 10% sodium hypochlorite (bleach) were used (until spent) to clean the 
microfiltration membranes. The sodium hypochlorite will be sampled and then treated through 
the system. 

Two GAC vessels (2000 Ibs GAC each, 4000 Ibs total) were used during this period. The 
additional carbon usage can be attributed to the additional contaminants found in the Soil Vapor 
Extraction (SVE) extracted groundwater. The spent GAC was sampled and will be sent offsite 
(with all spent GAC from phase II operations) for reactivation. 

2.4 OPERATING COSTS 

Operations and maintenance (O&M) of the FTU is performed by Resource Technology Group, Inc. 
(RTG), a subcontractor under the Master Task Subcontract (MTS) system. By utilizing 
subcontract labor, EG&G is able to operate the FTU at a significantly lower cost, while still 
providing qualified personnel. Average burdened labor costs for EG&G operators is 
approximately $95/hour, whereas subcontract labor for O&M averages $38/hour. MTS 
subcontractors bring many years operating experience on similar systems, and must complete 
the same training as EG&G personnel. The EG&G project manager oversees all of the FTUs 
operations, and provides input into the operations of the unit. 

Monthly operating costs for subcontractor labor and supplies (including chemicals) were as 
follows: 

January: $79,237 
February: $6 8,70 9 
March: $78,805 

2.5 POWER 

Power for the FTU is provided by portable diesel generators. 
expensive to operate and are responsible for many periods of non-collection. 

The diesel generators are 

EOM is still pursuing installation of permanent plant power to the FTU. The installation of 
permanent power will eliminate most all of the shutdowns that the FTU experiences. 
Construction will begin during the last two weeks of April 1994, with an estimated completion 
date of early June 1994. 

2.6 PREVENTATIVE MAINTENANCE 

During this reporting period a rigorous preventative maintenance program monitored all 
process equipment at the FTU. All process equipment at the FTU is being characterized and 
evaluated for preventative maintenance frequency, spare parts requirements, and impacts on 
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the system from individual equipment failure. 
tracks all planned maintenance activities and helps to assure that all equipment is properly 
maintained. 

A preventative maintenance computer program 

Replacement parts and equipment for vital equipment are onsite or have been ordered. This will 
significantly reduce any down time due to equipment failure. 

Due to pre-planning of scheduled and off-normal maintenance, the majority of the maintenance 
is being performed within a limited time frame to prevent any periods of non-collection. 

2.7 PERIODS OF NON-COLLECTION 

Periods of non-collection are periods when for some reason the collection weir pumps cannot 
collect all collected surface water (up to 60 gallons per minute) and transfer it to the 
equalization tank for storage and later treatment. 

Periods of non-collection are listed below: 

Date 
1 /O 3 / 9 4  
1 / 2 1 / 9 4  
211 6 / 9 4  
211 7 / 9 4  
2 / 2 6 / 9 4  
3 / 0 2 / 9 4  
3 / 0 9 / 9 4  
311 0194 
3 / 2 6 / 9 4  
313 1 / 9 4  

Duration 
3 hr 35 rnin 
1 hr 
1 hr 10 rnin 
1 hr 
1 hr 
1 hr 05 rnin 
3 hr 15 rnin 
5 hr 35 min 

35 min 
2 hr 35 min 

cause 
Membrane inspection 
Membrane problems 
Generator shutdown 
Membrane cleaning 
Generators out of fuel 
Membrane chemical cleaning 
Soapy influent clogged membranes 
Influent line failure (see Appendix B) 
Weir 61 pump tripped off (SW59 collected) 
Membrane chemical cleaning 

EG&G is attempting to reduceleliminate any periods of non-collection by improving process 
equipment and planning shutdowns that can be performed while the influent equalization tank is 
filling. Three additional influent/effluent tanks are being ordered to increase the influent surge 
capacity. The membrane treatment capacity has been increased by 33%, and the GAC capacity 
will almost double when simple piping modifications are complete. 

3.0 SAMPLING 

3.1 SAMPLING OBJECTIVES 

Characterization of the water from the three weirs (SW 59, 61, and 132) indicates the 
presence of radionuclides, heavy metals, volatile organic compounds (VOCs), and suspended 
solids to which contamination may be absorbed. The Interim Remedial Action Plan (IRAP) 
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identified specific contaminants of concern and established possible chemical-specific ARARs as 
effluent standards for discharge of the treated water. Associated ARARs are presented in Table 1 
located in Appendix A. 

Sampling at the FTU is performed to characterize the influent surface water, wastes, and 
effluent water, as well as to initiate optimization of FTU operations to minimize chemical 
consumption and waste generation. 

Preliminary sample results showing contaminants exceeding ARARs are presented below, as 
well as contaminants not associated with ARARs that are present in the water stream above 
detection levels. 

Samples that have been analyzed to date for this quarter have not been validated. Sample results 
contained in this report are unvalidated, and are presented to provide a general scope of the 
contaminants treated at the facility. Additionally, the last quarterly report stated that validated 
data would be presented in the next reporting period; however, most of that data has not 
undergone the validation process and will be presented in a future report. 

3.2 UNTREATED INFLUENT WATER (SW59, SW61, and SW132) 

Sampling location SW59: 

C h e m i c a l  
v o c s  
1 ,I-Dichloroethane 
1 , l  -Dichloroethene 
1 ,1,1 -Trichloroethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 
cis-l,2-Dichloroethene 

M e t a l s  
Aluminum 
Iron 
Zinc 

Detects 
De tec ts  
>ARAR Uni ts  

u g l l  
u g l l  
u g l l  
u g l l  
u g l l  
u g l l  
ug / l  
u g l l  

Hiqh 

3.0 
4.0 
1 1  
1 8 0  
3 2  
5 2  
5 8  
4 2  

Averaael 

1.2 
1.7 
5.3 
1 0 1  
1 9  
4 4  
5 1  
4 7  

ARAR 

7.00 
0.2 
5 .00  
1 .oo 
1 .oo 
5.00 

2 u g l l  4030  4 8 3  200 
1 u g l l  3 1 6 0  3 9 6  ,1000 
9 u g l l  31  6 1 8 8  50 .0  

R a d i o n u c l i d e s  
Radionuclide data was not received for this reporting period prior to preparation of this report. 

1 Average value calculated by taking all values (for non-detect, 112 the detection limit was 
used) and dividing the value by the number of samples. 
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Sampling location SW61: 

Detects  
Detects H i a h  Units Averactel >ARAR ARAR Chemica l  

vocs 
1 , I  -Dichloroethane 
1, l  -Dichloroethene 
1,1,1 -Trichloroethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 
cis-l,2-Dichloroethene 
Methylene Chloride 

1 1  
0 
3 
7 
7 
1 1  
8 
1 3  
6 

ug l l  
ug l l  
u g l l  
u g l l  
u g l l  
ug l l  
ug l l  
ug l l  
ug/ l  

3.0 
0 
1 
1 1  
4 
3 
4 
5 
5 

1 
0 
5.3 
2.9 
0.9 
4 4  
0.9 
3.5 
2.6 

7 .00  

5 .OO 
1 .oo 
1 .oo 
5 .OO 

M e t a l s  
Aluminum 
Iron 
Zinc 

2 ug/ l  3 4 6  1 0 1  200 
1 ug l l  1090  1 6 5  1000 
9 ug/ l  1 8 8  1 0 2  50.0 

Rad ionuc l i des  
Radionuclide data was not received for this reporting period prior to preparation of this report. 

1 Average value calculated by taking all values (for non-detect, 1/2 the detection limit was 
used) and dividing the value by the number of samples. 

Sampling location SW132: 
Detects 

>ARAR Units Averactel ARAR Detects Chemica l  
vocs 
1, l  -Dichloroethane 
1,l  -Dichloroethene 
1, l  ,l-Trichloroethane 
Carbon Tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 
cis-I ,2-Dichloroethene 

ugl l  
ug/ l  
ug l l  
ug/ l  
ug l l  
ug/ l  
ug/ l  
ug/ l  

0.9 
0 
1 
0 
0 
0.6 
0.2 
3 

0.5 
0 
0.3 
0 
0 
0.2 
0.1 
1.9 

7 . 0 0  

5.00 
1 .oo 
1 .oo 
5.00  

M e t a l s  
Aluminum 
Iron 
Zinc 

4 
2 
9 

ug/ l  6 6 0  2 1 3  200 
ug/ l  1 4 2 0  3 4 0  1000 
ug l l  1 6 7  1 0 6  50.0 
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Radionuclides 
Radionuclide data was not received for this reporting period prior to preparation of this report. 

1 Average value calculated by taking all values (for non-detect, 112 the detection limit was 
used) and dividing the value by the number of samples. 

3 . 3  RS-5 (TREATED EFFLUENT FROM CHEMICAL 
PR ECI PITATION/M IC ROFl LTR ATlON PRIOR TO G AC) 

Analysis of the received sample data for this quarter indicates that no ARARs were exceeded for 
metals at this sample point. Radionuclide data have not been received for this reporting period. 

3.4 RS-6 (LEAD GAC EFFLUENT) 

The GAC was monitored for breakthrough (effluent of lead GAC exceeding ARAR level for any 
compound) of the lead unit. When breakthrough is achieved, the old polish unit becomes the lead 
unit, and a new (virgin) unit becomes the polish. Typically, chloroform is the compound that 
breaks through and exceeds its ARAR first. Monitoring for breakthrough will continue to assure 
that the GAC units are fully utilized prior to replacement. 

3 . 5  RS-7 (TREATED EFFLUENT) 

No ARAR values were exceeded for VOCs or metals at the discharge point RS-7 for the FTU 
during the first quarter of 1994, with the exception of cadmium, which had a value of 10.2 
UG/L (ARAR = 5)On January 21, 1994. Radionuclide data for this reporting period have not 
been received. 

3 . 6  RS-8 (SLUDGE) 

Preliminary data indicates that VOC samples for the sludge taken during this sample period 
contain some chloroform. Metals analysis indicate the presence of barium in some of the sludge 
samples. Radionuclide data for this reporting period have not been received. Due to process 
knowledge, all sludge generated at the FTU is packaged as low-level mixed waste. EPA waste code 
Fool (spent chlorinated solvents) has been determined to be the appropriate waste code for 
characterizing the waste. 
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4.0 OPERATIONS SUMMARY 

Operations of the FTU was taken over by a new subcontractor on May 1, 1993. Reidel 
Environmental Services, Inc., provided two months of on-the-job training (March and April) 
to the new subcontractor, Resource Technology Group, Inc. (RTG). Reidel Environmental 
Services had operated the FTU throughout the startup of both Phase I and Phase II operations. 
RTG initially designed and supplied the Phase II chemical precipitation/microfiltration units, 
and has operated several similar systems at other DOE facilities. 

Water collected from the OU-2 Vapor Extraction Unit was treated at the OU-2 FTU. The water 
was sampled to assure that it was compatible with the FTUs treatment capabilities. Sampling 
indicated that the FTU effectively removed contaminants below ARAR levels. 

A sludge reduction program was initiated during the last two weeks of December. This program 
has reduced the amount of sludge generated at the FTU by approximately 50%. The sludge 
reduction was accomplished by using 25% sodium hydroxide (liquid) to control the pH in the 
second reaction tank (TK-2) and reducing the amount of calcium hydroxide (lime) injected into 
the tank. Three months of operation indicate no adverse affects have been noticed, and 
preliminary indications show a sludge reduction greater than 50% by volume. Additional data 
must be collected to determine the actual amount of sludge reduction that is being accomplished. 
This sludge reduction program will result in an annual reduction of approximately ninety 55- 
gallon drums of low-level mixed waste that is produced at the FTU. Efforts will continue to be 
made to reduce any waste generated at the FTU. 

Implementation of Conduct of Operations continues at the FTU. 

Nine additional microfiltration membranes (0.1 micron) were procured by EG&G and installed 
into the Rads Removal System (RRS) on November 20, 1994. The additional membranes have 
increased the treatment capacity through the RRS by 33%, and have reduced shutdowns due to 
plugged membranes resulting in low flows. Chemical usage has also be reduced during chemical 
cleaning cycles since the same quantity of chemicals will be used to clean membranes that have 
treated 33% more water. 

A puddle with an oily sheen was observed directly below SW61 on March 16, 1994. The puddle 
was sampled, and it was discovered that vinyl chloride was present at levels well above ARARs. 
Subsequent sampling events verified the presence of the vinyl chloride. Collection (transfer to 
Weir 61) for treatment at the FTU occurs every four hours, except when weir 61 is bypassing 
from high influent. 

5.0 ENVIRONMENTAL COMPLIANCE 

On 3/10/94, approx. 200 gallons of untreated influent water spilled into the soil directly 
under the influent line and an estimated 6000 gallons was returned to Weir 61 when the line 
developed a leak. Appendix B contains the RCRA Contingency Plan Implementation Report. 
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6.0 REPORTS/CORRESPONDENCE 

During this reporting period, the following significant reports/documents that pertained to the 
OU-2 FTU were generated: 

Final Summary and Analysis of Results, Field Treatability Study, Phase II, Operable Unit 
No,2, March 1994. (Document: 21 100-TR-OU02.03-2) 

RCRA Contingency Plan Implementation Report No. 94-004. (See Appendix 6) 

7.0 ANTICIPATED OPERATIONS FOR NEXT QUARTER 

Normal operations are expected to continue next quarter. No shutdowns (other than routine 
generator servicing and permanent power installation) are expected at the treatment facility. 

Groundwater extracted from the SVE project will be treated at the FTU. 

Methods for reducing the volume of sludge will continue to be explored. EG&G and the operations 
and maintenance subcontractor, RTG Inc, will continue to explore reducing the volume of sludge 
generated per volume of water treated. 

Installation of permanent plant power to the FTU will begin in April, 1994. 

Modifications will be made to the sampling and analysis plan for the FTU. A net reduction in 
samples, along with onsite analysis of other samples will result in a significant cost savings. 

Purge water collected from contaminated wells may be treated at the FTU. All purge water will 
be sampled to determine the best facility to treat the water. Possibilities for treatment include 
the OU-1 IMARA (Bldg. 891), OU-2 IM/IRA FTU, 374 Evaporator, and the Sewage Treatment 
Plant. Each facility is limited by certain contaminants, so sampling would determine the final 
destination. 

Liquids from ACCUVAC vials may be treated at the FTU. The liquids contain levels of chromium 
that qualify it as a Resource Conservation and Recovery Act (RCRA) hazardous waste. At this 
time the total volume is estimated to be less than fifty gallons. 

Influent storage capacity will be increased with the installation of three 13,000 gallon storage 
tanks. 

Spent GAC will be sent off-site for reactivation. 
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8.0 SUMMARYKONCLUSIONS 

The OU-2 FTU continues to collect and treat contaminated surface water from the South Walnut 
Creek Basin 24-hours per day, 375-days per year. Process improvements have reduced both 
operating costs and generated hazardous waste. Waste reduction, chemical use reduction, and 
treatment facility optimization will also continue to be explored/implemented in order to make 
the FTU a more efficient operable unit. 

If approval is granted to discontinue collection of SW-61 and/or SW132, the FTU would become 
available to treat water from other Rocky Flats Plant sources. Modifications are being made to 
allow the facility to accept higher levels of contaminants. The addition of effluent holding tanks 
will allow the FTU to treat other waters and hold it until analytical results verify that it is 
acceptable for discharge to the South Walnut Creek Basin . 
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TABLE 1 
Surface Water Contaminants 

Identified in the South Walnut Creek Basin IM/IRAP1,2 

A n a l v t e  U n i t  
R a d i o n u c l i d e s  
Am-241 pCi l l  
Gross alpha pC i l l  
Gross beta pCi1l 
P U -2391240 pCi1l 
U-total pC i l l  

vocs3 
1 , l  -Dichloroethene PSfI 
Carbon Tetrachloride P91I 
Chloroform PLgfl 
Tetrachloroethene P 9 f l  
Trichloroethene PSI1 
Vinyl Chloride P911 

M e t a l s - D i s s o l v e d  
Iron P91l 
Manganese P911 

M e t a l s - T o t a l  
Aluminum P9fl  
Arsenic PLgfl 
Barium P 9 f l  
Beryl1 i um PLSfI 
Cadmium PSII 
Chromium P911 
Copper PLgfl 
Iron PLSfl 
Lead P91l 
Manganese PSfI  
Mercury P 9 f l  
Nickel P 911 
Selenium PLgII 
Zinc uall 
1 From the IMIIRAP (DOE, 1991). 
2 Only anilities with ARARs are presented. 
3 Analyzed by EPA Method 524.2. 
- Not calculated in the IMARAP. 

Average 
C o n c e n t  r a t i o n  ARAR 

0.53 
730.00 
545.00 
3.28 
11.69 

1 4 2  
2 1 9  

82 
279  
1 5 3  

0.5790 

25.1 21 4 

1.8530 
0.051 9 
0.01 32 
0.1 91 8 
0.2664 
183.964 
0.1 954 
3.3068 
0.0022 
0.2239 
0.0070 
1.3475 

0.05 
11  .oo 
19.00 
0.05 
10.00 

7.00 
5.00 
1 .oo 
1 .oo 
5.00 
2.00 

300.00 
50.00 

200.00 
50.00 
1,090.. 
100.00 
5.00 
10.00 
25.00 
1,000. 
5.00 
1,000. 
0.20 
40.00 
10.00 
50.00 
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=e<iewel for Addressee 
5o:res. Control RFP 

Department of Energy 
t-; 

ROCKY F U T S  OFFICE " . . . - ::" i ,-:. 
P.O. BOX 928 2 7 1  _-  i .,. I 

GOLDEN. COLORADO 80402 

Frederick R. Do-wsett, Ph.D., Chief 
Colorado Department of Health 
Monitoring and Enforcement 
4300 Cherry Creek Drive South 
Denver, Colorado 80222- 1530 

Dear Dr. Dowsett: 

Enclosed is the Resource Conservation and Recovery Act Contingency Plan Implementation 
Report No. 94-004, which documents the status and information concerning the release to the 
environment of surface water containing hazardous waste constituents. Tnis release originated 
from the transfer piping associated with Operable Unit (OU) No. 2 treatment unit. The surface 
water is diverted from Walnut Creek as part of the Interim Measurefinterim Remedial Action 
( M R A )  for OU-2. This divened water is normally treated in a Chemical Precipitation/ 

?vlicrofiltration/Granular Activated Carbon System to remove contaminants from rhc water. Tne 
treated water is then returned to the creek. 

I n  addition to the enclosed report; an errata sheet has been enclosed to correct m d  expand on the 
repofi. This errata sheet was determined to be necessary, as opposed to waiting for an additional 
repon revision. 

It is the recommendation of the U.S. Departmenr of Energy (DOE) Rocky Flats Office that the 
March 10, 1994, release be included in the next quarterly update of the Historical Release 
Report (HRR) due to the fact that the State water quality standard for tetrachloroethylene wzs 
exceeded. We believe that the HRR and the RocKy Flats Plant (RFP) Interagency Agreemen[ 
(1-4), of which the HRR is a requirement, are b e  appropriate vehicles for dealin2 with releases 
of this nature that do not pose an immediate and acute hazard to human health and the 
environment. In addition, the 1.4 h s  been incorporated into the RFP Pan B Resource 
Consenlation and Recovery Act Permit. Thus,  we believe that using the IA to address new 
releases, when appropriate, is consistent with the Permit. 

We apologize for the delay regarding the transmittal of the enclosed report. Corrections were 
required to provide a hazard xsessment consistent with the Colorado Department of Health's 
(CDH's) February 11, 1994, letter to the DOE znd the CDH "Interim Final Policy and Guidance 
cn Risk Assessments for Corrective Action at RCRA Facilities" dated November 16, 1993. 
Please nore that an earlier draft copy of this repon was faxed to your office for review on 
March 23, 1994. 
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F. Dowsettt 
DOE-94-03459 

2 . .  
APR 1 1994 

Any concerns or comments you may have regarding the enclosed report should be addressed to 
Vem Witherill of my staff at 966-7003. We will work diligently to make any modifications to 
the repon that you deem to be appropriate. 

Sincerely, 

Enclosures: 

cc wEnclosure: 
D. Maxwell, EPA 
M. Silverrnan, ER, RFO 
B. Brainard, OC, RFO 
D. Grosek, EMB, RFO 
T. Lukow, WPD, RFO 
W. Seyfert, RPB, RFO 
V. Witherill, ER, RFO 
B. Williamson, ER, RFO 
M. Broussard, EG&G 
M. Burmeister, EG&G 
S. S tiger, EG&G 
N. Demos, EG&G 
T. Hedahl, EG&G 
M. Johnson, EG&G 
S. Myrick, EG&G 
A. Schubert, EG&G 

*M.Vess,EG&G 

v . t  
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EGcG ROCKY FLATS c..$ 
EGLG ROCKY FLATS, INC. 
ROCKY FLATS PLANT, P.O. BOX 464 ,  GOLDEN. COLORADO 80402-0464 * (303) 966-7000 

March 31, 1994 

J. Roberson 
Environmental Restoration 
DOE, RFO 

UPDATED RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 
CONTINGENCY PLAN IMPLEMENTATION REPORT (CPIR) NO. 94-004 (5400.1) - 
TGH-154-94 

Enclosed is the updated RCRA CPlR No. 94-004 which outlines the events associated with 
the release to the environment of surface water containing hazardous waste constituents. 
This release originated from the transfer piping associated with Operable Unit (OU) No. 2 
treatment unit. The updated report was revised to address your comments reccibed on 
March 31 to our submittal of CPlR on March 23, 1994. These revisions include corrections 
toTables 1 and 2, inclusion of an additional table of analytical data, and revisions to section 
7: 

If you have any questions regarding this matter please call M. C. Broussard at extension 
8517, or M. C. Burmeister. 

/&6.?3@ 
T. G. Hedahl, Associate General Manager 
Environmental and Waste Management 

EMP:mlj 

Orig. and 1 cc - J. Roberson 

Enclosures: 
As Stated (1)  
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E R M T A  SHEET FOR RCRA CONTINGENCY PLAN REPORT NO. 94-003 

Item 7, Page 4 of 7, Paragraph 2, lines 8 through 10 - Inspection of Table 1 
indicates that volatile organic compound concentrations in  water are not 
significantly different in the May, 1993 data versus the March 10, 1994 data. 

Item 7, Page 4 of 7, Paragraph 2 ,  lines 14 through 16 - Delete this sentence. 

Item 7, Page 5 of 7, Paragraph 1, line 3 - replace 0.00008 mS/L with 0.0008 
m&. - 
Item 7, page 5 of 7, Paragraph 2 - 
(a) The soil risk assessment for the December 4, 1993 release used the 

analvtes and their concentrations from the May, 1993 sampling data 
preskted in Table 1. This is reportedly the most recent v&d$ed data 
available. 
The soil risk assessment for the December 4, 1993 release is assumed to 
be valid for the March 10, 1994 release since the same validated data set 
for the water analysis applies to both releases 
Comparison of the analyte concentrations of May, 1993 versus March 10, 
1994 presented in Table 1 indicates that the soil risk assessment using the 
May, 1993 data is representative of the March 10, 1994 data. 

(b) 

(c) 
* ?  

( 5 )  Table 1, Column 2 - 

(a) 

(b) 

The carbon tetrachloride J-value for the March 10, 1994 data is reported to 
be 0.002 m a .  
All of the second numbers to the right of the "/" in this column should be 
enclosed by parentheses and identified by footnote as being the March 10, 
1994 unvalidated data. The data to the left of the "/" represent the 
validated data from May, 1993. / .  
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Enclosure 1 

Page 1 of 7 
94-RF-03862 

RCRA CONTINGENCY PLAN 
Implementation Report No. 94-004 

RCRA CONTINGENCY PLAN 
IMPLEMENTATION REPORT 

ROCKY FLATS PLANT 
EPA ID NUMBER C07890010526 

This report is made in compliance with the requirements of 6 CCR 1007-3, Part 
265.56 (j) for a written report within 15 days of the implementation of the RCRA 
Contingency Plan. The requirements for this report are given below and will be addressed 
in the order listed, excerpted from 6 CCR 1007-3, Part 265.56: 

“(j) ... Within 15 days after the incident, he must submit a written report on the incident to the 
department. The report must include: 

(1 )  Name, address, and telephone number of the owner or operator 
(2) Name, address, and telephone number of the facility 
(3) Date, time, and type of incident (fire, explosion) 
(4) Name and quantity of material(s) involved 
(5) The extent of injuries, if any 
(5) ’ An assessment of actual or potential hazards to human health and the environment, 

where this is applicable; and 
(7) Estimated quantity and disposition of recovered material resulted from the incident.” 

(1) NAME,. ADDRESS AND TELEPHONE NUMBER OF THE OWNER OF THE 
FACILITY: 

United States Department of Energy 
Rocky Flats Plant 
Post Office Box 928 
Golden, Colorado 80402 
(303) 966-2025 

Facility Contact: 
M. N. Silverman, Manager 

(2) NAME, ADDRESS AND TELEPHONE NUMBER OF THE FACILITY: 

U.S. Department of Energy 
Rock Fiats Plant 
Post Office Box 928 
Golden, Colorado 80402 
(303) 966-2025 

3-22-94 
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(3) DATE, TIME, A N D  TYPE OF INCIDENT: 

A. SUMMARY: 

The RCRA Contingency Plan was implemented on March 10, 1994, due to a 
release to the environment of approximately 200 gallons of surface water 
containing hazardous waste constituents. It was later determined that possibly 
up to 6,000 gallons were released from the primary piping, flowed through 
secondary piping, and were released to the SW-61 collection point. Normally 
97% of the water diverted to the influent line feed system originates from the 
SW-61 collection point. 

The water is diverted from the three collection points including a seep, surface 
water drainage, and Walnut Creek. This partial diversion of this water is part of 
the Interim Measure/lnterim Remedial Action (IWIRA) for OU 2. This diverted 
water is treated in a Chemical Precipitation/ Microfiltration/Granular Activated 
Carbon System. The treated water is then returned to the creek. 

The RCRA Contingency Plan was implemented as required by the Rocky Flats 
Plant (RFP) RCRA Permit because the release to the environment (soil and 
surface water) was greater than one pound of hazardous waste (surface water 
containing F-listed hazardous waste constituents). 

, B. SYSTEM DESCRIPTION: 

The system involved with this incident was originally installed in May 1991. The 
partial diversion system collects water at three points (SW-59, SW-61, and 
SW-132, reference Figure 1) for the transfer of seep, surface water, and creek 
water to the treatment system. The water diverted from SW-132 is transferred to 
SW-61 collection oint prior to pumping this water to the treatment facility. The 

collection point. The system is designed to divert 60 gallons per minute to the 
OU 2 treatment unit. Any excess water will overflow the weirs and enter Walnut 
Creek. 

The influent line is approximately 1000 feet from the inlet at the creefto the 
primary tank system. The influent line is a 2-inch primary pipe contained within a 
3-inch secondary pipe. The line is insulated with Styrofoam and is heat traced 
for winter operation,, The line feeds into the treatment system that consists of 
numerous tanks, filters, and treatment columns. (See Figure 2 for a diagram of 
the treatment system.) The potentially contaminated water is treated for removal 
of volatile organic, soluble metals, and radioactive constituents. The OU 2 
treatment facility is a Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) IM/IRA facility. No Individual Hazardous Substance 
Site (IHSS) was involved in this incident. 

influent line from sp W-59 ties into the main influent downstream of the SW-61 

C. DESCRIPTION OF INCIDENT: 

A release of surface water containing hazardous waste constituents from the 
influent pipe system leading from Walnut Creek to the treatment system occurred 
due to a separation in the primary and secondary piping. The release was 
discovered at 5:50 a.m. on Wednesday, March 10, 1994. The pipeline had 
been visually inspected eight hours prior to the discovery of the release. 

The influent flow totalizer meter showed a marked decrease in the amount of 
water entering the system; therefore, the contractor proceeded to visually 

Page 2 of 7 3-22-94 
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inspect the influent line. The primary and secondary piping were found to be 
separated approximately 800 feet from the treatment unit (approximately 200 
feet above SW-61 collection point, reference Figure 1). The amount of material 
released to the soil was estimated to be approximately 200 gallons based on a 
visual determination of the size of the wetted area. In addition, possibly up to 
6,000 gallons of diverted water released from the primary piping flowed through 
the secondary containment portion of the pipeline and was released into the 
SW-61 collection point. Approximately 97% of the water diverted is collected 
from SW-61. 

The contractor immediately shut down the inlet pumps to the pipeline and notified 
the project manager. The manager notified the Shift Superintendent and the 
Operations Manager at 6:05 a.m. who then notified the Emergency Operations 
Center (EOC). 

On March 10, samples were taken of the influent water and the soil in the area 
affected by the release to confirm the concentration of hazardous waste 
constituents in the water and affected soil. 

D. CORRECTIVE ACTION: 

The pumps were de-energized immediately after the leak was discovered. 
Subcontractor personnel immediately began repairs on the pipe. The pipeline 
was repaired and the system was back in operation at 1 1 :25 a.m. on March 10, 
1994. The pump was re-energized and the system was returned to normal 
operation. A verbal notification that operations were resumed was made to CDH 
by the EOC at 9:30 a.m. on March 11, 1994. 

It is believed that the root cause of this incident is directly related to the auality of 
the primary and secondary piping used to transport the influent feed to OU 2 
treatment unit. The results of an evaluation indicate that the piping is showing 
signs of aging, and while there is a preventative maintenance program in effect, 
equipment failures are continuing to plague the facility. A decision has been 
made prior to this incident to replace the influent piping. A schedule for re lacing 

by April 15, 1994. The new line will be certified by a independent, qualified, 
registered, professional engineer as required by 6 CCR 1007-3, Part 265.1 96(f). 
A copy of the certification will be provided to CDH within seven days after the 
new line is placed into service. 

# /  

the influent line will be provided to the Colorado Department of Healfh ( z DH) 

(4) EQUIPMENT STATUS: 

The system was repaired and returned to normal operation on March 10, 1994, at 
1 1 :25 a.m. The daily inspections of the pipeline are continuing. 

QUANTITY AND NAME OF MATERIAL INVOLVED: 

lt is estimated that approximately 200 gallons were released to the soil based on the 
area wetted by the release. In addition, it is estimated that possibly up to 6,200 
gallons of water were released from the primary piping, flowed through the secondary 
containment, and were released into SW-61 collection point (the source of 97% of the 
diverted water) . 

( 5 )  
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The water that was released is collected from SW-59, SW-61 and SW-132 [most of 
which is surface runoff from within the Protected Area (PA)]. Due to the fact that this 
groundwater and surface water feeding Walnut Creek can contain hazardous waste 
constituents, a determination has been made by EG&G Rocky Flats, Inc. that the 
"contained in" rule is applicable, and the water entering the OU 2 treatment system 
contains "Fool" listed hazardous waste. This waste determination was based on 
analytical results from routine sampling. The water is sampled weekly to determine the 
concentration of the hazardous waste constituents in the water. FOO1 listed 
hazardous waste constituents have been detected in trace amounts in the influent 
water. Analytical results from sampling eventsin May 1993 are summarized in Table 
1. Based on this historical data, the FOO1 listed contaminants that have been detected 
include carbon tetrachloride, trichloroethene and tetrachloroethene. Cis 1,2- 
dichloroethene, chloroform, 1,l dichloroethane and Toluene have been detected in the 
influent water but not at levels that would make the water a characteristic hazardous 
waste. 

On March 10, special samples were taken at two locations of the soil wetted by the 
release. In addition, a sample was taken of the water remaining in the secondary 
containment portion of the pipeline. Based on the preliminary results of the volatile 
organic analysis, tetrachloroethene was detected at a level below the Practical 
Quantitation Level (PQL) in one soil sample and no volatile organics were detected in 
the second soil sample. The volatile organics detected in the water sample include 
1,2 dichloroethene (9 ppb), trichloroethene (5 ppb), and tetrachloroethene (5 ppb). In 
addition, 1,l ,l-trichloroethane and carbon tetrachloride were detected in the water 

-r sample but the detection levels were below the PQLs. 

(6) E X T E N T  OF INJURIES: 

There were no injuries as a result of this incident. 

(7) AN ASSESSMENT OF ACTUAL OR P O T E N T I A L  HAZARD TO H U M A N  
H E A L T H  AND E N V I R O N M E N T :  

Based on the  historical analytical data (which indicates very low concentration levels 
of hazardous waste constituents) and the result of a previous risk assessment, a 
decision was made on March 10, 1994 not to immediately remove the soil impacted by 
the release. The initial decision was verified by a second risk assessment using the 
CDH methodology which resulted in even a lower risk (10-8). 

Comparisons of the release water (approximately 6200 gallons) with Safe Drinking 
Water Act Maximum Contaminant Levels (MCL's), Resource Conservation and 
Recovery Act TCLP, and Colorado Water Quality Standards for Segment 5 of Big 
Dry Creek are shown in Tables 1 and 2. Analytical data for volatile organic 
compounds, the chemicals of interest for this release, are presented in Table 1. 
Influent water maximum and average concentrations from samples collected from May 
1993 are provided along with influent water concentrations taken on March 10, 1994, 
the date of the release. The March 10, 1994 data have not yet been validated. 
However, it is apparent that concentrations are significantly less than the 
concentrations of samples collected in May 1993. With regard to MCL's, the March 10, 
1994 data are not in excess of the standards. However, for both tricholoroethene 
(TCE) and tetrachloroethylene (PCE), concentrations were equal to the MCL's. With 
regard to the State standards, only PCE exceeded the standard (0.005 mg/L vs. 
0.0008 mg/L). Comparison of average concentrations from May, 1993 with MCL's 
and state standards indicate that TCE, PCE, carbon tretrachloride and 1 , l -  
Dichloroethene exceed the standards. Thus, it is evident that the contaminated water 
released on March 10, 1994 exceeded the State standard for PCE. 
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Assuming that the colorado Water Quality Standards for Segment 5 of Big Dry Creek 
are protective of aquatic life, the only concern is the concentration of PCE in excess of 
0.00008 mg/L. 

A risk assessment was performed for soil contacted by 10 gallon OU 2 release on 
December 4 ,  1993. This risk assessment is provided as an attachment to this report 
and is consistent with the Colorado Department of Health's November 16, 1993 
"Interim Final Policy and Guidance on Risk Assessments for Corrective Actions at 
RCRA Facilities". The risk posed to a residential receptor by the assumed soil 
contamination is between 1 EE-7 and 1 EE-8, or an excess cancer risk of between 1 in 
10 million to 1 in 100 million. This, the risk is below 1 EE-6 and is not considered to be 
.a significant human health risk. 

It should be noted that the OU 2 treatment system is sized to treat 60 gallons per 
minute. Periodically the amount of water inflowing to the collection points (SW-59, 
SW-61, and SW-132) exceeds this capacity' therefore, the excess water overflows 
the weirs and enters Walnut Creek. The initial assessment of the impact of the 6,000 
gallon release back to SW-61 collection point was that this release was 
indistinguishable from the excess water which periodically overflows the weirs. 

(8) ESTIMATE QUANTITY AND DISPOSITION OF RECOVERED MATERIAL 
THAT RESULTED FROM THE INCIDENT: 

* <  Based on the initial assessment of the actual or potential threat to human health and 
environment, none of the material which wetted the soil or flowed into the creek were 
recovered. 
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TABLE 1 
VOLATILE ORGANIC COMPOUNDS ** 

Value Detected SDWA 
Analvtical Results MCLS 

CrnalL) 
Analvte 

(ma/L) 

Trichlorethylene .003/.005 
(Fool) (DO401 
Carbon tetrachloride .003/J 
(Fool) (DO19) 
Tetrachloroethylene .002/.005 
(Fool) (D039) 
Cis-l,2-dichloroethylene .009/ .009* 

0.005 

0.005 

0.005 

0.070 

Toluene .0004/N D 

1.1 -Dichloroethene .0008/N D 0.007 
(6029) 

(0022) 
Chloroform .0007/ND 

RCRA TCLP 
Reaulatorv Limit 

(ma/L) 
0.50 

0.50 

0.70 

- 

0.07 

6.00 

SDYA - Safe drinking Water Act 
MCLs - Maximum Contaminant Levels 
"-" No Standards Listed 
** 

J 
ND Not detected 

Cis and Trans 1,2-dichloroethylene totals combined 
Based on sampling events from May 1993 (Most recent validated data) 
Compound found, but below PQL. Quantitation is estimated. 

3-22-94 
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Analvte 

Trichloroethene 
(FOO 1 (D040): 
1,2-DichIorethene 
(cis- and trans-) 
Carbon Tetrachloride 
(Fool) (DO1 9) 
Tetrachoroethylene 
(Fool)  (D039) 
Methylene Chloride 
(Fool) 
1,l -Dichloroethene 
(D029) 
Chloroform 
(D022) 

TABLE 2 
VOLATILE ORGANIC COMPOUNDS 

Colorado Water Quality 
Standards (Big Dry Creek 

Serrment 51 
(ma/L1 

0.066 

0.1 70 

0.01 8 

0.0008 

0.0047 

0.000057 

0.006 

Page 26 of 47 

I . , .  . . .  . _  .. . ,. .. - . . . .. . . . . . 



L . <  

.... 

. . . .  - . . . . . . . . . . .  
. . .  

. . .  . . . . . .  

... 

Page 27 of 47 

1 -  . . . . . .  . .  - 

. . . . . . . .  - . . .  

. . . . . . . . .  . . . . . . . .  . . .  . . . .  

. . .  . . -  . .  
. . . . . .  - . - 

.... . . . . . . . . . . .  . .  . . . . .  
. /  

., 



. .  
I ;. 

. .  

... . . .  . . . . . . .  
. . . . . . .  .. .... . .  

. .  
_.____ ... *.i.;-- - . . .  . . . . . . . . .  

: . . .  - .  . . . .  . _  - . . . .  . . . .  -. ........ . . . . . .  . . . . . .  ...... - 

I 

I 

. .  

. - -  

. .  

I .  * .  

. .  

.... 

I 

. . .  f 
..... 

.- . . . . . .  :. ). ... 
l.. ._ -.... :- .---. -.:. -...-...+ ;-.-.e 

. . . . . . .  . .  
. . . . . . . . . .  . .  

, 

. . . .  .... . . . .  
_ _ . . C  ...... 

. d . - : . I . - ~ t  

.... 

.,- 

..- .-- .. 

P - 
. . .  ..-I . . . . . . . .  .-_ ..,. ' . . ,  ' 

___.. ............. 
. . . . .  . .  . . .  _ _  . . . . .  

, .  - - .. 

- .  . .  

. . . .  . . . . . . . . . . . .  
A,. . . . .  ' _ _ I  

. .  
. .  

. . . .  ....... . . . . . . .  i.. . . . .  

. . . . . .  

. . . . . .  . . . . .  

. . . . . . . . . .  

Page 28 of 47 

. .  



Bounding R i s k  Assessment for OU2 I 

A revised risk a s ses smen t  was periormed on the smdl spiil oi water present in the  OU 2 
Treatzbiiity Sys:em. Instead of using chemical concent:tiions. in watsr, the revised 2 s s e s s m ~ n t  is 
tzsea on extrapolzted chemical concmtrations in soil, zs requested by CDti. 

Attached are the  computer soreadshee!s for a screening-lfvel assessment  of human health risks. T h e  
spreadshee t  format, exposure parameters, parameter deiauli values, 2nd the intake equat ions follow 
the CDH Interim Final Guidance for risk assessments  used to determine the n e e d  for 2 Corrective 
Measures  Study (CMS) at a R C W  iacility (CDH, lS93). 

As shown in the  lower right-hand corner  of Table 2, the estimated upper-bound total added  c m c e r  
risk from ingestion of soil,. dermal contact  with soil, 2nd inhalation 'of soii pariicles by t h e  tu ture  
on-site resident at OU 2 is between 1E-7 and IE-8, or 2n added cancer incidence between 1 in 10 
niilion and 1 in io0 millicn. The  risk sc :en ing  threshoid proposed by COH for  making a 
asterninzt ion of need  for a CMS is a cumulative r isk o i  1E-6. Thus, using the  CDH sc:eening-level 
risk a s s e s s x e n t  metnodofogy, the small spill at OU 2 tppeers  to present a potcnt id  cancer  risk level 
E: least g n e p a e r  of magnitude less than the . .  CDH- sc:esning thrsshold. 

As shorvn in the lower rignt-hand c3mer o i  T a o l ~  2, :he estinetxi ucper-bound totei KQ (Hszr,rd 
Quotient) for ncncancer  health eEects  is between 1 E-02 ana  1 E-03, or behveen 0.1 Sd and  i 9d oi 
the czmuiative risk sc:eening threshold proposed by CDH (EO=?). Thus, using the CDH 
meihoaology, the'srnall spill at OU 2 appezrs  to present a potential noncmcer  health risk level at 
l e s t  two orders of magnitude less than the CDH SCieEning threshold. . .  

92szcse nezsursa soil csncentia.tions of seven CGCs (Chen icds  oi Concern) identiiied in the v / ~ . t e r  
spiiled zt the  OU 2 Field Treatabiiity Unit were unzvziiaole, it was necessary to exrizoo:zZ 
msirnum sur;'ace soil cmcentrat ions on the very cmservative basis oi 40% soil noi$urF Et 
sa;ura;ion, i.s., the n e z s u r e d  wEter ccncentiaticns wer2 multiplied by O.a to estinati m a i n u r n  
soii c3ncen;rations. A rnz imum soil nois:ure oi LO% is generaiy tvpical oi E rnoaeraeiy camgzc:sci 
soil; tc:ual msxinum soil moisture recgraea at OU 2 is z b o ~ ?  SO"/ ,  wiih En a v e r a a e  nezrer  io 209'0, 
zzcarting to OU 2 rscDrds. 

I 

I 

I 

-. 
I nis speciiic soplicziion oi CDii's proposed RCRA sc:eeninc-levcl risk tssessmsnt cethcdo logy to a 
very s m ~ l l  spiil at OU 2 (viz., 10 gzllons) appeErs to inoicse no n€Eci for E CMS, zt Iezs; o n  the 
brs i s  or' soi l - rekted risks (CDH proposes  that water will be s c t e n e d  on the basis  oi a n  ARAR rs ther  
than 2 risk level). Stiil, it epoears  that  the risk leve!s projected using the CDH ne?hodo logy  c m  
overstst2 the reasonable upper-bound risks by meny crders of negniiude. As 2 m e a x  o i  supporting 
this cmc!usion,  t he  exposure a s s s s s m e n t  scsxirio inglicit in :he CDH o'eiault sxposure  fec:ors End 
intake equations is outlined in Atkchment  2 as i: Eoplies to the  lO-gailon spill a t  OU-2. 
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TABLE 1 0 

RESIDENTIAL EXPOSURE QUANTIFICATION-Intake Calculalioh: OU-2 Spill at Field Treatability U n i t  

Modellcd: . 
Surface Soil (mglkg) (1) 
Airborne Soil Parl lculazs (mglrn3) (2) 
Indoor Airborne Soil VOCs (mg7m3) 

SOIL INGESTION: 
Child Intake (malka-dl (3114 
Adull Make (mglkg-d) (5)(6) 
T - ~ ~ A L  INTAKE 

SOIL DERMAL CONTACT: 
Ctilld Inlake (mg/kg-d) (7)(8) 
Adtill Inlake Irnolka-d) riGiO\ 

\ .A ., ,.-I 

TOTAL INTAKE 

S 0 I L PA RTI C LE I N tl ALATl 0 N : - 
---- Clilld Inlake (mg/kg-dL(11)(12) - 
Adult Inlake (rnglkg-d) (I 3)(14) 
TOTAL INTAKE 

cis-1.2 DCE 

-I_- 

NA 1 NA I NA I NA , I  NA i NA NA . NA 

5.1 OE-071. 5.64 E-OB 1 4 S3E-08 l ~ l ~ ~ 1 . 8 8 E - O D ( ~ ~  

5.29E-06 4.54E-07 4.7lE-07 4.03E:08 1.76E-06 1.51E-07 1.18E-06 1.01E-07 
1.75E-06 6.00E-07 1.56E-07 5.31E-08 5.84E-07 2.00E-07 3.89E-07 1.33E-07 

-___-- I I I .  I - - H  
7.04E-06 1.05E-06 6.26E-07 9.37E-08 2.35E-06 3.51 E-07 1 S7E-06 2.31E-Of 

---l--lc--l - l--l---l-- 
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Nolc: (7) lmax (Cliild NC, mg/kg-d) = Cmax (rnglkg)*l SE-3 (CDIi), 
(8) Irnax (Cliiltl C, mg/kg-d) = Cmax (mg/kg)*l.3E-4 (CDli). 

Notc: (9) lmax (Adull NC, rnglkg-d) = Cmax (rng/kg)*4.9E-4 (CDH). 
(1 0) lrnax (Adull C, mglkg-d) = Cmax (mg/kg)*1.7E-4 (CDH). 

Nolc: (1 1) lmax (Child NC, mglkg-d) = Cmax (nig/kg)*l.9E-i5 (CDI-I). 
(12) Irnax (Child C,  rng/kg-d) = Cmax (rng/kg)*l.6E-16 (CDI-I). 

Nolc: (1 3) lrnax (Adirll NC, mg/kg-d) = Cmax (mg/kg)*4.6E-16 (CDH). 
(14) linax (AduIl C, rnglkg-d) = Cmax (mg/kg)'l.GE-16 (CDH). 

Nolc: (1) Crnax (mg/kg) = Cinax (mg/L)^0.4 (40% soil moisliire a l  saliiralioii in moderately compacled soil). 

Note: (2) Crnnx (inglm3) = Cniax (rng/kg)/4630 m3/rng (PEF, parliculale eniission faclQr from EPA RAGS, Part 8). 

Note: (3) linax (Child. NC, rng/kg-d) = Crnax (mg/kg)*l.3E-4 (CDI-I RCRA slandard defhl l  intake faclor). 
( I )  lriiax (Cliild C, mg/kg-d) = Cmax (mg/kg)*l .I E-5 (CDH). 

Note: (5) lniax (Adull NC. mgikg-d) = Cmax (mg/kg)*l.4E-5 (CDH). 
(6) lriiax (Adirll C, mg/kg-d) = Cmax (rng/kg)*4.7E-B (CDtl). 
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RESIDENTIAL RISK CtiARACTERIZATION- 
Risk Calculalion for Carcinogens:-OU-2 Spill at Field Trealabilily Unit 

I I Conlaminant--Carcinogen I 

l- I I I l+l 1 I 
Tola1 Inlakc 
SOIL PARTICLE INHALATION 

NA 
NA 
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MPOSUREASSESSMEiNT S C 5 W I O  
OU-2 TREATAEjlLlN WATEFi Si'lLt 

As the CDH methodology d o e s  not permit any soil chemical fate and transport assumptions or 
extrapolations, it is necessary to hypothesize steaay-state conaiiions over 30 years. Within the  
upper suriace soil horizon where the spill was assumed to saturate the pore space,  there must b e  . . . 

No dilution from infiltration of rainwater and snowmelt; 

No volatilization of the seven volatile chemicals contained in the spiil water; 

No leaching of these chemicals to lower soil strata; 

No chcmical or biological degradztion in the soil mE;iix; m a  , 

I 
No other iorrn oi attenuation can occur. I 

Since the seven  volatile COCs are apt to volatilize rapidly and otherwise attenuate rzoidly io near- 
zero' cohcentrations in the confined source .area'  of . the,  spill, ,the potential .exists for exagaeration of ' 

. 
. . . -  . .. . .. . . - -. . . . . .  -. .4 .... . -... - -,...,..,_ .,._. . .  . .. . . . . . . " s .. -. . ..y::-.-; - .. ._ .  ._ . ' . :,-,*.. ../. . .,.,-, _, ,, , , , . .  

. .  . ... . ... upper-bound risks b y  many orders of magnitude. . _  

'. . A 10-gallon spill c m  be  assumed to iniiltrate to saturation in the upper 6 inches oi soii with ;?. 

surface area of, perhaps, 6 or 7 sq ft, or ~0.296 of the area of a quarter-acre resideniizl lot o n  
which a future 30-year resident can ingest soil, make dermal contact with soil, 'and"inhale soil 
pariicles. 

'.. . -. 
- - . . .  

I As to incicienial scii ingestion, it is necessary undzr proomEd C 3 i i  guidancs to zssume that E chiid 
wiiI incest soii E: a negr-mwimun rate yex - rocnd  over E S-yezr period, then c3ciicue inces:ins 
soil E S  an Eduii yEzr-rouna over E 24-year p z i c d ,  wiihout recard ;o westher, 211 ;he wniie confined 
to the  iiny 2re2 o i  t h e  spil!. CDH mzkes no provision tor the siia-speciiic i1 k c t o r  or t h e  Fraction 
Ingested from the conixninzied socrce 2re.2, wnich is 2 s t a d a d  kc;or in E?A's inkke equaiicn tor 
soii ingestion. The irnpac! of those rufes is, in this instance 6t OU-2, likely to result in s2verz.l 
orders of magnitude oi reasonzble worst-czse risk exzcgeration. 

I 

I 

Similzrly, as to dermal contact with soil, it is necessary to Zssume that a SO-yezr resident will 
contact suriaco sail year-round at 2 near-maximum iEtE oi  soii adheranc,o to skin, wiih thc heEd, 
h m a s ,  arms, leps and feet o i  ihe chijd exposed yeEr-rouno', and ihErpefier with the head, h a n d s ,  
E r r s  and lower legs of the  adult exposed year-iound. E?A has speciiied that t he  dermal e x p o s u r i  
frequency should rccount for local wezther canditions (RAGS,  1989). The inolausibiiiiy Of CaK 
2ssunorions is canpounded by the overriding assun piion that aft dermiil cmtzc: wiil occLtr over 30 
years within the 6 to 7-sq-it area of the s?iil at OU-2. Accardingiy, it is not surprising that 
aro jer rs i  a c n z !  c3niac: risk sxcspds :he soii ing"s:ion risk by Zn order of magniiude, w n k  it is 
t\/cicci tZ~;zi  saii ir;ses;ion Q,viiI. cznrribure T;Icre i isk :;,an d e r ~ ~ l  Czntac:. 
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R M S E D  BOUNDING RISK ASSESSMENT FOR OPERABLE UNIT NO. 2 TREATABILITY SYSTEM Sp1U 
. .  

A revised risk assessment  was performed on the small splll of water present in the Operable  
Unit No. 2 (OU 2) Treatability System. Instead of using chemical mnoentratlons In water,  the 
revised assessment  Is based on extqpolated chemical concentrations In soil, as requested by ttre 
Colorado DepaibTlent of Health. 

Attached are the computer spreadsheets for a scioenlng-level assessment  of human health r i s k .  
The spreadsheet  lormat, exposure parameters, parameter default values and the inkke equat lons 
follow the CDH Interim Final Guldanoe for risk assessments used to deternine the n e e d  for a 
Corrective Measures Study (CMS) at a RCRC, feclllty (CDH, 1993). 

As shown in the lower right,-hand corner of Table 2, the estlmatsd upper-bound total added 
cencer  risk from ingestion of soil, dermal contact with soil, and inhalation of 6oil particles by 
the  future on-site resident at OU 2 Is between 1 E-7 and 1 E-8, or an  added cancer incidence 
between 1 in 10 million and 1 in 100 million. The risk screening threshold proposed by CDH 
for making a determination of need for e CMS is a curnulatlve risk of IE-6. Thus, using the C3H 

potential cancer risk level at least one order of magnitude loss than the CDH screening threshold. 
Iscmenlng-level risk assessment  meIhc.jology, the small spill at OU 2 appeers to present  a 

As shown in the lower right-hand corner of Table 3,. the es t l rna td  upper-bound total HQ 
(Hazerd Quotlent) for noncancer health effects is between 1 E-02 and 1 E-03, or be lwosn  0.1% 
end 1 %  ot tho cclrnulatlve risk screening threshold proposed by CDH (HQ-j). Thus,  using the 
CDH methodology, tha small spill at OU 2 eppears to present a potential noncancer health risk 
level at least two orders of magnitude less than the CDH screening threshold. 

Because measured soil concentrations of s a w n  COCs (Chemicals of Concern) identiiiad in %e 
water spilled at the OU 2 Field Tree!ablllty Unl: were unavailable, it wes necessary to 
exirapolate rnzximum suriace soil conwntrations on the very conservative basis of 40% soil 
moisture at saturation; I.e., the measured water concentrations were multiplisd by 0.4 to 
estimate maximum soil concentrations. A meximum soil moisture of 40% is generally typical 
of a moderately compacted soll; actual rnaxlmum soil molsiure rewrded at.OU 2 is e o u t  30%, 
with an average neamr to 2OoA, according to OU 2 records. 

This specific application of CDH's proposed A C M  screening-level risk assessment  melhodology 
t0.a very small spill at OU 2 (viz., 10 gzllons) appeaE to indicate no need tor e CMS, at least on 
the basls of soil-related risks (CDH proposes that viatar will be  smeened on the basis of an 
A R k R  rather than a risk level). Still, it appears that t h e  risk levels projected using the CDH 
methodology can overstate the rezsonzble upper-bound risks by many orders 0 1  magnitude, As a 
means of supporting this conclusion, the exposure assessment  scenario Implicit In the CDH 
ceieult exposure factors end Intake questions is outlined in Attachment 2 mi it applies to the 10- 
callon spill at OU 2, 
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T A U E  1 

RESIDENTIAL EXPOSURE QUANTIFICATION-lrltako Calculation: 00-2 Spill at Fiuld Tmaldblllly Unit 

Modollod: - 
Strrfacc 6011 (mako) (1) 
Alrboma Sdl Pnrilculolos (mgln13) (?) 
lrrloor Alrbomo Soli VOCti (my/rn3) 

SOIL INQESTION: 
I_ Child lritnko (rno/k~-d)-~(~)fi) - 
Addl lnlako (rnflkg-d) (5)(8) 
TOTAL INTAKE 

SOlL DERMAL CONTACT: 
. Chlld Inlake (rng1ko-d) (7)(0) 

Adult Intake (mglkg-d) (9)(10) 
TOTAL INTAKE 

- 

. - .  -.. . 

SOIL PARTICLE INtiAlATION: 

3 . 6 0 ~  3.60~-0313.20~-~ 3 . m - 0 4  i .20~-03* I: 2oE-03 8.oo~-o4 8.ooE-a4 
7.80E-07 -- 7.00E-07 6.4OE-OB 6.40E-08 2.60E-07 2.60E-07 1.70E-07 1.70E-07 

NA NA fdA ~ ~ i $ p ~ l  ----I 

_-- 
f I I I 

1.00E-15 ., 1.62E-10, 1.55E-I0 1.33E-17 _IcI_ 6.29E-1% 5.30E-17 
___-_ 

2.35E-I5 3,19616 1.03E-16 2.62E-17 7.82E-lG 1.06E-181 5.1 1E-18 G.DEE-17 

- * -r., 

I ' I: 
PnOo 1 
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Nolo: (1) Crnox ( r i m k ~ )  = Cniox (aqL)*O.4 (40% sol1 molstirro ot salianllon In modonloly cornpack! soll). .. 
Nolo: (2) Cmax (m~1rii3) = Crnnx (rnO/h(j)/4030 m3/in0 (PEF, pnrt[c\ilalc ornlslon foclor hrn EPA RAGS, Pnrl B). 

Nolo; (3) I rmx (Chlld NC, mglhg-6) 0 Crnax (rng/kg)'1.3E-4 (CDI.1 RGRA slnritlard dcfault lnlako fnclor). 
(4) lrnax (Child C, rn~/&J) = Cmax (ing/kg)'l .I E-5 (CDI-f)* 

N'otc: (5)  Iinnx (Adult NC. rna/kg-d) Criiax (rngh(fl.4E-5 (CDI.1). 
(13) Imox (hdull C, m(l/kg-d) ='.Cmox (mg/kg)'4.7E-8 (CDI-I). 

Nolc: (0) Iniax (Adti# NC, rng1kg-tJ) = Cinnx (iwJlk0)"4.9E4 (CDH). 
(lo) lmax (AduU C, mglkg-d) a Cmox (rng/k~)'l.7E-I (COI-I). 

Nolo: (I 4 )  lmnx (Clilld NC, rnfifl-d) = Cmox (mQ/b)'l . E 4 5  (CDI-I). 
(12) b i n x  (Clilld C, mg/kg-d) = Cmux (rng1k~)*i.BE-10 (CDt-1). 

'Noto:  (13) lmax (Addl  NC, i~igkf~-<J) u Cmnx (nq/k0)'4.6E-lU (C0l.i). 
('14) lmax (Adutl C, mg/kU-d) 3 Cnim (inu/kg)*l.GE--lO [CDI-I). 

- I  
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TABLE 3 

Risk Calculation for Noncarclnogcns: OU-2 3pllI a t  Field Treatability Unit 
' RESIDENTIAL RISK CHARACTERIZATION- 

I I Contaminonf--Noncarclnonon ' I  

Gn! Inlakc 
60lL INGl3TION 

I laLord Quotlcnt 

SOIL DERMAL CONTACT. 
Tolnl Inlako 

601L PARTICLE INtU4LATION 
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Frederick R:Dowsett, Ph.D., Chief 
Colorado Depamnent of Health 
Monitoring and Enforcement 
4300 Cherry Creek Drive South 
Denver, Colorado 80222-1 530 

APR 1 . 5  1994 

Dear Dr. Dowsen: 

On April 1, 1994 we submitted to you (94-DOE-03459) the Resource Conservation and 
Recovery Act Contingency Plan Implementation Repon (CPIR) No. 94-004. This CPIR 
documents the status and information concerning the release to the environment of surface 
water containing hazardous waste constituents. We would Like to amend Section D, 
Corrective Action, of the C P E .  

Under Section D, Corrective Action, of the CPIR, it states that "A decision has been made 
' prior to this incident to replace the influent piping. A schedule for replacing the influent 

line will be provided to the CDH by April 15, 1994' at the Surface Water Interim 
MeasureAnterim Remedial Action (IM/IRA). This comrnitment is premature at this time 
and the CPIR is hereby amended to revise this language. We are awaiting a decision from 
the Environmental Protection Agency (EPA) and Colorado Department of Health (CDH) 
regarding our request to disconunue collection at two of the three surface water sources at 
the Surface Water lM/IRA. The discontinuation proposal is being evaluated by EP.4 and 
CDH with the expectation that a decision will be made during April, 1994. For 
informational purposes our schedule is being provided and an action is undenvay to 
acquire the funds necessary for the project. These actions will ensure that if the decision is 
made to replace the line, it will happen as quickly as possible. , ,  

If you have any questions, please direct them to Scott Grace at 966-7 199. 

Sincerely, 

Acring Assistant Manager for 
Environmental Restoration 
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v $ 4 ,  

Depar tment  of Energy  

ROCKY FIATS OFFICE 
P.O. BOX 928 

GOLDEN, COLORADO 80402-0928 
-_ 

- _  
_.. 94-DOE-04379 - - - 

Frederick R. Dowsett, Ph.D;, Chief 
Colorado Depamnent of Health 
Monitoring and Enforcement 
4300 Cheny Creek Drive South 
Denver, Colorado 80222-1530 

Dear Dr. Dowsett: 

On April 1, 1994 we submitted to you (94-DOE-03459) the ResourceConservation and 
Recovery Act Contingency Plan Implementation Report (CPIR) No. 94-004. This CPIR 
documents the status and information concerning the release to the environment of surface 
water containing hazardous waste constituents. We would like to amend Section D, 
Corrective Action, of the CPLR. 

Under Section D, Corrective Action,-of the CPIR, it states that “A decision has been made 
prior tozhis incident to replace the influent piping. A schedule for replacing the influent 
line will be provided to the CDH by April 15, 1994” at the Surface Water Interim 
MeasureAnterim Remedial Action (IM/LRA). This commitment is premature at this time 
and the CPIR is hereby amended to revise this language. We are awaiting a decision from 
the Environmental Protection Agency (EPA) and Colorado Department of Health (CDH) 
regaxding our request to discontinue collection at two of the three surface water sources at 
the Surface Water IM/IRA. The discontinuation proposal is being evaluated by EPA and 
CDH with the expectation that a decision will be made during April, 1994. For 
informational purposes our schedule is being provided and an action is underway to 
acquire the funds necessary for the project. These actions will ensure that if the decision is 

If you have any questions, please direct them to Scott Grace at 966-7199. 

made to replace the line, it will happen as quickly as possible. 
# ,  

Sincerely, 

Jessie Roberson 
VActing Assistant Manager for 

Environmental Restoration 

- .  
. .. . ,, .:... . .  .. ... .,.c . . . .  ”.,, . , .  , .  . .  . . 
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F. Dowsettt 
DOE-94-04379 

- - 
cc: - - 
A. R a ~ ~ ~ p e r t a p ,  EM-453 
D. Maxwell, EPA 
M. Silverman, OOM, RFO 
L. Smith, OOM, RFO 
D. Grosek, RMB, RFo 
T. Lukow, WPD, RFO 
W. Seyfert, RPB, RFO 
B. Williamson, ER,.RFO 
E. DillC, ER, RFO 
B. McCarthy, ER, RFO 
M. Broussard, EG&G 
M. Burmeister. EG&G 
S. Stiger, EG&G 
N. Demos, EG&G 
T, Heydahl, EG&G 
M. Johnson, EG&G 
S. Myrick, EG&G 
A. Schgbert, EG&G 
T. Vess, EG&G. 
P. Laurin, EG&G 
A. Primrose. EG&G 

2 

. . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  -. . . .  .- 
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Phase 1 Replacement of the existing influent line, includiog secondary contakmcnt, and 
leik detection. 

r <  

Phase TI: Replmzrnent of 480 volt power distribution system, installation of new 
heat trace systcm, and instrumentation. 

Note: flu downtime will be minimized to the grcitest extent possiblc, however the 
F"U may incur some minimal shutdowns due to power sauce changes, pump 
and piping changc-overs, etc. 

1 - Milestone + I 
Noncritlcal Summary - Project OU-2 Inn. Line Repl. 

Date; 4/1394 

. . .  . ...___._.,.__.. ~ ,_........ _ . . . . I  -.. - , .  . _,. _ .  . .  
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